If H is an arbitrary associative ring we can symmetrize and antisymmetrize the multiplication defined in 21 to obtain two nonassociative rings. We set (1) {ab} = ab + ba, [ab] = ab -ba and call the former the Jordan product and the latter the commutator or Lie product of a and b. If we use {ab} as product in place of the originally defined ab we obtain the Jordan ring 21/ determined by 21.
Similarly the Lie ring 2tj is obtained by using [ab] in place of ab. Naturally if 21 has characteristic 2 then 21/=21*. It is customary to exclude this case from consideration but in most of our discussion we shall not find it necessary to do so. Clearly {ab} = {ba), [ab] = - [ba] . Also we recall the following well known identity of Jacobi's:
(
2) [[ab]c]+ [[bc]a]+ [[ca]b]=0.
If 9t is any non-associative ring one defines the center of 9t to be the totality of elements c that commute,
c-a « a-c, and associate,
with all a, b in 9t. 2 It is known that the center is a subring of 9Î. Clearly this subring is associative. It is also known that the center of a simple ring is either 0 or a field. It is easy to see that the middle condition in (4) is a consequence of (3) and the other conditions in (4). Also it is clear that if 91 is commutative then the first condition of (4) characterizes the center.
We consider now the centers (£/ and (Ei respectively of 21/ and 21*. It is easy to see that if a ring contains a nilpotent element in its center then it contains a nilpotent two-sided ideal. Hence we have the following corollary.
First let cE&i-

COROLLARY. If 91 is a ring that has no nilpotent two-sided ideals then its Jordan center Sy coincides with the ordinary center.
It is clear from Jacobi's identity that if c£(Sy then [[a&] c] =0 for all a, b. Thus c commutes with every commutator. Clearly the elements that have this property form a subring S3 of 91. It will be shown in a forthcoming paper by Kaplansky that if 91 is a semi-simple ring then S3 = S.
3 Thus Kaplansky's result has both a stronger hypothesis and a stronger conclusion than our Theorem 2. The following examples will serve to illustrate these results. EXAMPLE 1. Let 9Ï be the ring of triangular matrices
with elements in a field $. It is easy to see that (S is the set of scalar matrices. Hence Sy = S. On the other hand it can be seen that S3 is the set of matrices 
If we interchange a and d in (8) 
This can also be written in the following form in terms of the associator -4
(6, d t a) ~[[ab]d]:
In the remainder of this note we consider rings U that are subrings of a Jordan ring of the form Sly. By the enveloping (associative) ring of U in 31 we mean the subring of 31 generated by U. If (5 is the enveloping ring of U clearly U is also a subring of the Jordan ring (Sy. Hence we can suppose that (g = 2t.
If A. A. Albert has recently studied the structure of the subalgebras U of a Jordan algebra Sty, 21 a matrix algebra 3> n over a field 3>. 4 In the course of this study he has defined the center of U to be the totality of elements c such that [ca] = 0 for all a in U. We shall show in an example that Albert's definition is unsatisfactory for arbitrary Jordan algebras since it is not invariant under isomorphism. On the other hand it will also be shown that in the case of simple algebras over a field of characteristic 0-and this case is the only one for which Albert uses his definition-Albert's center coincides with the Jordan center as defined in the present paper. We remark that Theorems 2 and 3 give other cases for which this identity holds. In all of these cases Albert's definition can not lead to any difficulties. We consider now the following example. EXAMPLE 3. Let 21 be the algebra over * that has the basis z u z 2 such that ZiZj = 0. The Jordan ring 2ty has the basis zi, z% with the multiplication table Since any product of three Z's is 0, S3 is an associative algebra. We Hence U = (Zi, Z%) is a subalgebra of $3/ isomorphic to 21/. The totality of elements of 21/ that commute with all the elements of 21/ is 21/ itself. However, the elements Z\ and Z% do not commute with all the elements of U. Evidently the Jordan center of 21/ is 21/. We shall now consider the Jordan center of any simple Jordan algebra with a finite basis over a field of characteristic 0. At first we consider any associative algebra 21 over a field $. As before let 21/ denote the Jordan algebra obtained from 2Ï by using the operations a+6, aa for a in $ and {ab} = ab+ba. If U is a subalgebra of 21/ it is clear that the center S/(U) is a subalgebra. Let cGS/(U) and let a be any algebraic element of U. Then there exists a polynomial <KX)T^0 in $ [X] We suppose now that 21 = 4>», 3> of characteristic 0. Let U be a simple subalgebra of 21/. Then it has been shown by Albert that U has an identity e? Evidently e is in the Jordan center S/(U). Hence S/(U) ?^0 and it follows that (£/(U) is a field. Since ea+ae = a f e 2~e /2< If we set e' = 2e then (e') 2 -e' and (e'a+ae')/2 = a. Hence e 'a/4 + eW/2 + ae'/4 » (e'a + ae')/2 and a = (e'a + ae')/2 = e'ae'.
It follows that e'a~a -ae'. Thus e' acts as an identity for all the elements of U and therefore for all the elements of the enveloping algebra 6 of U. Suppose now that c£(£/(U) and that /z(X) is the minimum polynomial of c regarded as an element of 6/(U). Then if ixÇb)-\ m
